Chronic uremia attenuates growth hormone-induced signal transduction in skeletal muscle.
Malnutrition and muscle wasting are common in chronic renal failure (CRF) and adversely affect morbidity and mortality. Contributing to the muscle wasting is resistance to growth hormone (GH). For testing whether impaired GH signaling is a cause of the skeletal muscle GH resistance and for elucidating its mechanisms, muscle GH signaling and action were studied in GH-deficient rats with surgically induced CRF and sham-operated pairfed control rats. GH treatment increased gastrocnemius muscle IGF-1 mRNA levels significantly in control but not in CRF rats. GH-activated Janus-associated kinase 2 (JAK2)-signal transducers and activators of transcription 5 (STAT5) signaling was impaired in CRF rats, despite normal GH receptor (GHR), JAK2, and STAT5 protein levels. Phosphorylation of the GHR, JAK2, and STAT5 in response to GH was depressed by nearly half in CRF (P < 0.05), and nuclear phospho-STAT5 levels were depressed by approximately one third (P < 0.01). GH-stimulated suppressors of cytokine signaling 2 mRNA levels were significantly higher in CRF. This may be related to inflammatory cytokine activity because C-reactive protein levels were elevated. Muscle protein-tyrosine phosphatase activity was also increased significantly by twofold. In conclusion, rats with CRF acquire skeletal muscle resistance to GH that is caused at least in part by impaired JAK2-GHR-STAT5 phosphorylation and nuclear STAT5 translocation. Furthermore, it seems that the attenuated JAK2-STAT5 phosphorylation may be caused by at least two different processes. One involves depressed phosphorylation of the signaling proteins because of increased suppressors of cytokine signaling 2 expression that may be linked to low-grade inflammation. The other may involve increased signaling protein dephosphorylation because of heightened protein-tyrosine phosphatase activity.